Abstract Hydatidosis, is an important worldwide zoonotic disease caused by larval stages (metacestodes) of tapeworm parasites of the genus Echinococcus. The objective of the present study was to determine the seroprevalence of equine hydatidosis in Iran by latex agglutination test. This study also served to correlate sex and age with mentioned results in cases. Therefore, 193 serum samples were collected from clinically healthy horses at 9 race clubs in Kerman, Yazd and Golestan provinces, Iran. According to the results, antibodies against hydatidosis were detected in 6 sera (3.11 %) among 193 samples. Results showed two male and four female horses were sero-positive against hydatidosis. In conclusion, present study shows that antibodies against hydatidosis have been detected in Iran equine population. Therefore, it seems that Iranian horse clubs should improve their management and health levels to increase their proficiencies.
Introduction
Hydatidosis, is an important worldwide zoonotic disease caused by larval stages (metacestodes) of tapeworm parasites of the genus Echinococcus. These cyclophyllidean cestodes have an indirect, 2-host life cycle, with carnivores (mostly wild or domestic canids) as definitive hosts and herbivorous or omnivorous mammals as intermediate hosts. Adult tapeworms inhabit in small intestine of the definitive host and release gravid cestode segments (proglottids) containing eggs into the environment via feces. Upon accidental ingestion of these eggs, intermediate hosts become infected with larvae of Echinococcus spp. The developing m etacestodes are fluid-filled hydatid cysts, in which protoscolece are produced as the next generation of tapeworms (Jenkins et al. 2005; Rausch 1995) . Hydatidosis in horses is generally a rare finding, mostly incidentally diagnosed at postmortem examination (Binhazim et al. 1992; Chiou et al. 2001; Edwards 1981; Rezabek et al. 1993 ) Cases of equine hydatidosis have been reported from Europe (Eckert and Thompson 1988; Romig et al. 2006; Saarma et al. 2009 ) the Middle East, South and East Africa (Jenkins et al. 2005; Thompson and Mc Manus 2002) , North America (Hoberg et al. 1994) and Southeast Asia (Chiou et al. 2001) .
Results of previous studies in Iran demonstrated that 5.9, 3 and 1.28 % of human blood samples were positive in Tehran, Markazi and Kerman provinces, respectively (Hanilou et al. 2004; Sedaghat Gohar et al. 2001) . Another epidemiological study of hydatidosis in the camels from different regions of Iran showed that 42.8 % in Khorasan Razavi Province, 17.8 % in Yazd province, 22.8 % in South Khorasan province, 4.28 % in Semnan province, and 12.14 % in Sistan and Baluchestan province were positive (Moghaddas et al. 2014) . Prevalence rate of hydatidosis in sheep, goats, cattle and calf was 16.4, 3.1, 6.5 and 8.2 %, respectively in Isfahan province, Iran (Azami et al. 2013) . Based on our knowledge, there is no previous study regarding the prevalence of equine hydatidosis in Iran. There is a considerable population of horses in Yazd, Kerman and Golestan provinces. Therefore, we aimed to plan the First serological study of equine hydatidosis in Kerman, Yazd and Golestan provinces, Iran. Kerman, Yazd and Golestan provinces are located in the southeast, center and northeast of Iran.
Materials and methods

Sample collection and processing
One hundred and ninety three serum samples were collected from 81 males and 112 females' clinically healthy horses at 9 race clubs in Kerman, Yazd and Golestan provinces (3 clubs in each province), Iran, from December 2014 to March 2015. The breed composition comprised of Arabian horses and Arabian horse crosses and non-Arabian horses consisted of Darreh Shouri, Turkmen, Thoroughbred and local breeds. Samples were collected aseptically using sterile 10 ml anticoagulant free vacutainers from jugular vein. The samples were submitted to Immunology Laboratory of School of Veterinary Medicine, Shahid Bahonar University of Kerman, Kerman, Iran. Serum was separated by centrifugation of blood at 3000 g for 10 min at room temperature, the sera were transferred into 1.5 ml sterile microtube (Eppendorf) and were kept at -20°C until the time of experiment. Basic general information including age and sex were recorded.
Latex agglutination test (LAT)
Latex agglutination test kit was purchased from Zist Faravard Pars Company (Rasht, Iran) and used according to the manufacture's recommendations. Briefly, 10 ll of serum and 10 ll of antigen coated latex particles were added to on an agglutination card and mixed with a plastic stirrer. When the contents were combined thoroughly, the card was manually rocked from side to side for up to 5 min to provoke the agglutination reaction. Any specimen that showed agglutination in this period was recorded as positive, and no agglutination was recorded as negative. Positive and negative controls were tested on each day.
Results
Antibodies were detected in 6 sera (3.11 %) among 193 samples (Table 1 ). According to the Table 2 , two (1.04 %) male and four (2.08 %) female horses were sero-positive against hydatidosis. Table 2 shows number and frequency of sero-positive cases of each sex and age in different provinces. (1.04 %) cases younger than 3 years of age were seropositive against hydatidosis.
Discussion
Of the five species, Echinococcus granulosus is found all over the world. The most widespread cycle exists for E. granulosus between dogs and sheep. Average infection rate of the sheep and cattle in Iran is 10 % (ranging 1-50 %) and 12 % (ranging 1-28 %) respectively (Dalimi et al. 2006; Mousavi et al. 2003) . Qingling et al. (2014) investigated the disease epidemics in livestock animals slaughtered at the abattoirs in China. The results showed that the animals were infected at different rates, in the order of sheep (9.8 %), cattle (8.4 %), camels (6.8 %), and horses (4.3 %). Results of study of Arbabi and Hooshyar (2005) in center of Iran indicated that 43.7 % of carnivores were infected with E. granulosus. Infection rate in slaughtered animals was 2.7 %. Overall and the seroprevalence rate in human cases was 2.4 %. Anti-E. granulosus antibodies were detected in 78 (31.2 %) of 250 equids in Turkey. The prevalence rate was 20.4 % for horses and 33.5 % for donkeys (Balkaya and Simsek 2011) . To the best knowledge of the authors, there is no documented date in field of equine hydatidosis in Iran. Results of present study demonstrated that anti-E. granulosus antibodies have been detected in 6 cases (3.11 %) among 193 horses in Iran. The clubs participated in the present study had acceptable management (animals reared in stalls, fed with forage and concentrate rations, systematic control of ticks, vaccination with frequent veterinary care), but it seems that their health programs are inefficient. Konyaev et al. (2012) reported cystic echinococcosis in a cat caused by E. granulosus. In Iran, cats are often reared at homes as a pet and or/exploited as a predator of rats. However, many of them become stray cats as the result of changes in housing patterns. Theses cats live freely in urban and rural areas, and tend to discharge helminthes eggs, larvae and protozoan cysts into the general environment (Jamshidi et al. 2002; Bahadori et al. 2004 ). Therefore, it seems that elimination of stray cats entrance to the clubs can help to improve health program. The rate of infection with E. granulosus in stray dogs shows a prevalence of 5-49 % in different parts of Iran. Followed by sheep with 88 % fertilized cysts, camel with 70 %, and cattle with 19 % have been considered as the most important intermediate host of E. granulosus, respectively (Rokni 2009 ). Dogs play a critical role in transition the hydatidosis, so it is expected that we have the disease in areas where dogs are found in considerable amount. Unfortunately, in most Alfalfa farms in Iran, dogs freely prowl and contaminate the hay. Furthermore, in Golestan province, Pasture-raised horses roam freely in their natural environment where they are able to eat contaminated grasses.
Conclusion
In conclusion, results of present study showed that antibodies against hydatidosis have been detected (3.11 %) in Iran equine population. Therefore, it seems that Iranian horse clubs should improve their management and health levels to increase their proficiencies.
